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(54) Multitask processing system with variable clock rate for power saying 

(57) - A' multitask processing system which can fix 
clock within a system request by eWnmir^ a pr^iOT 
that; because 61 switching 6f a cc^es^r^ri^ system 
dock pr^etefrnirtfed to a task being in a running state 
for the reduction of power consumption, the entire 
processing ability deteriorates if a plurality of task 
processir^i fi^uests Occur islrriujtaheousjy. this rriuriti- 
task processing, system comprises a clock rate deter- 
mining section for obt^ing a system cfdck rate on the 
basis of task processing request time infefmaton 
depending on a task be ^ecuted arid t^k rhanagino 
infonhatidn including the huhiber of tasks and process- 
ing contents for each task and a dock practicing section 
for producing a clock for operating the system in accord- 
ance with dock frequency information based upon the 
rate determination. The clock rate determining section 
is equipped with a table in which a plurality of block fre- 
quences are set. so that the system dock rate is deter- 
mined by selecting brie from the plurality 6f set dpck 
frequencies on the basis of a time s^tj^ fr^fP 
managing in^m^dh and the task prpcessing request 
time:'' 
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Description 

BACKGROUND OF THE INVENTION 
* 1 . Field of the Invention 



(pseudo multitask processing faffiSJ? JESS^ ' * ' V to * ^ssor ^stem for mulfitask pressing 
clock) aJtowableMthesS ^ 



2. Description of the Related Art 
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ofWsVor^^ 

speed operationand the £Sr22 riSil^^^^^^^^^"* 
rate range allowable in thS^^£S^2Sf ,SConduc,ed 31 a ««• * N within the 

task to set the clocks on the bnfetf I SSnSS^i ♦ re9 ' Ster,n9 81X1 * tarin » a s ^ clock rate at every 
of the task execution. X^S^Si^SSSST to a tesh in ™*»™ *> *e designation 

rate. 1 ^ 0386 <* "° *■* «° be executed, selection is made to the clocks with the lowest 

advances to a step 33 to *^7s%em££Z*nl J* ' ** " hteh * CUfren,,y in °P^ on » ^ 
or the like. SySl6m d ^ des '9 n at'°n storage sections 61. 62 in a TDB (TASK DEFINE BLOCK) 

sporSSSsJ^^^^S^ «1 -tains high-rate Cock information 61 A corre- 
coaesponding to a different ^mS^^^^^S!^'^^ ** 
clock information 61 A is read out at the sten ^ h| 9h-speed operation in the TDB, the 1 high-rate 

and . needed, switches 5X25?rS^^^ 

rate*c<*atastep42,opr^^^^ 

accomplishingthe power saving * *° ^ the corres^riding clocks, thus 

request for a polity of S is n^S^Se 2 wThS'" 9 * to * e 

the time limited, for im^h^SSSSlSS? ^ - % ■# system requires, i.e. . Within 

the power saving for ^t^S^^ZT **** ^ ' ? ^«nced to guarantee 



SUMMARY OF THE INVENTION 
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Accordingly, the present invention has been developed with a view to rfminatifc* «». 

ten depending on a task to Doited 2?Z2£?™L ^™?^ «* P^ng request time informa- 

bpS^; ^ fi^^^^S^^^^^ mr* for determining a low-rate^* 
fen. arid dockSducHg mels^pr^S^^f ®!**^ and the task managing informa- 

plyih^ to ihelpuV . ^ fc ^W?^^ dock frequency and' further for sup- 

a^^e^Si^ 
teieiiiformatjmdependnflOT 
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time for each task in a request time register on the basts of ttie ta^ processing request time information and the task 
managing information, a supply voltage table for storing a task execution time in relation to a supply voltage and a sys- 
tem clock at every task and supply voltage control means for controlling a supply voltage in the system, wherein in 
response to issue of the task request trie task managing means makes a change request for change of the supply volt- 

5 age. in the sy^rn toward the supply yotoge or^rol rh regi^er v the supply voltage 

t^ear^atf^ .... 

Still furjiec/a WrMsfc irryentipni c» 

task request Men; a-tesk td be: ^ rr»na$n£m qrder-bf 

tiaras a <G£ti ; pf^^ 

w a;(X>rrtrai}ir^^ 

d^rmining; i- 1 w^raJ6$ artd;oj^r^ the b^sis the infermatidh; and clock pro- 

ducing the clock fluency and further for supplying it to the GPU. 

BRIEF DESCRIPTION pF THE DRAWINGS 

Fig. 1 is an illustration of an arrangement of a multitask processing system according to a first embodiment of the 
present invention; 

Fig. 2 is an illustration of a detailed arrangement of clock rate determining means shown in Rg. 1 ; 
Fig. 3 is a flow chart showing an operation of the clock rate determining means of Fig. 2; 
20 Fig. 4 is an illustration of an arrangement of a multitask processing system according to a second embodiment of 
this invention; 

Fig. 5 is a flow chart showing an operation to be conducted in the multitask processing system of Rg. 4 according 
to the second embodiment when a task to be executed occurs; 

Fig; 6 is a flow chart showing an operation of the Fig, 4 multitask processing system according to the second 
25 embodment at the occurrence of regular interruption processing; 

.Fig* 7 is a flow chart showing an operation of the Fig. 4 multitask processing system according to the second 
embcdiment at the completion of task pr^ 

Fig; :8 is a flow chart showing an operation of the Fig: 4 multitask processing system according to the second 
errtKxjiment taken ^ 

30 Fig,: 9 is a flow chart showing an operation of the Fig. 4 multrtia£k processing system according 16 the second 
embodirrterrt iat the notify 

Rg. 10 shews an arrangement of a multitask processing system according to a third errtoodimerrt of this invention; 
Fig; 11 is a flow chart showing an operation of the Fig. 10 multitask processing system according to the third 
embodiment at the occurrence of a task being executed; 
35 Rg. 12 is a flow chart showing an operation of the Rg ; 10 multitask processing system according to the third 
embodment taken for when a CPU uses a resource; 

Rg. 13 is a flow chart showing an operation of the Rg. 10 multitask processing system according to the third 
embodment at the notification of the processing completion of a task; . 

Fig. 14 shows an arrangement of a multitask processing system according to a fourth embodiment of this invention; 
40 Rg. 15 is a flow chart showing ah operation of the Fig. 14 multitask processing system according to the fourth 
embedment taken for when the user designates a rate of Ul; . 

Rg. 16 is a flow chart showing an operation of the Rg. 14 multitask processing system according to the fourth 
embodiment, taken for when a dock frequency under execution varies; 

Rg. 17 is a flow chart showing an operation of the Fig. 14 multitask processing system according to the fourth 
45 embodiment taken for when clock frequency information is communicated to Ul rate calculating means; > . 

Rg. 18 is a flow chart showing a clock rate determining operation in the Fig. 14 multitask processing system 
according to the fourth embodiment; 

Rg. 19 illustrates an arrangement of a multitask processing system according to a fifth embodiment of this inven- 
tion;/ 

so Fig, 20 is a f tow chart showingan operation of the Rg. 1 9 multitask processing system according to the fifth embod- 
imerrt; taken ^ -^v. 

/Rg/ 21^ according to a sixth embodiment of this inven- 

. yfig;;;*^ ^ — 

ss \-Wifr£$is$ 21 • ™ftitaikk processing' 
. - sy^emiaq^ir^^ = :: 
Rg. 24 is an iffi^^ y - \y. 



3 



10 



SO 



25 



30 



35 



40 



45 



EP 0794 481 A2 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First Embodiment 

Fig. 1 is an illustration of a basic arrangement of a multitask _pi^n^^^-aeo^^;a fii?| 
the present invention "in the illustration, rwmeral 1 repre^^ 

CPU which is capabte.of multitask, numeral. 3 denotes ^j^s^^^^^M a tas£ tJ^gPU 2 

Sbml arda^e^ng time, numeral ftfefcft* W*^.^»f?»g£ 

Sw.task^ 

Snagi^rhe^ior»rnanaging^ 

^CPU2ac«npli S hW.hu 

numia.9^ 

matton obtainable from the clock rate determining means 9. numeral 11 expresses a dock signal 'ed to taCWl 
rZeraM2 describes an oscillator (vibrator) for generating a basic clock for the clock s^nal 11. and numenri 13 
ZSL dock producing means for producing the ^-^""^^f 

Fig. 2 is aaockdiagramshowing adetailed mm^^^^^^^^^f^^^ 
UrepLentsarequesttimeregister for storing the task processing 
a pressing clodVnumber table retaining the numbers of processing clocks (for example ^50. 
d \m tasks to be processed in the multitask processing system 1 . numeral 1 6 denotes a dock wber renter W 
Renumbers J "processing clocks (for exanple. 500. 1000. 2(M)0...) for each task obte.^^ 
formation 8 referring to the processing dock number table 15. numeral 17 depicts a dock frequency £to «m 
written dock frequences (for example. 10 MHz, 12.5 MHz. 20 MHz, .,) the clock prefacing means 13 can produce, 
numeral 18 shSs execution time casting means tor calculating an execution time fora task. «^»«*"» 
S register operating means for referring to the dock frequency table 17 to operate the ex^on^ cdculatrng 
means^S and the clock frequency value for use in the dock producing means 13. nurneratSO stalls for a x^fre- 

resents a dock execution frequency register for storing frequency .hfomatjon to be fPf^^^S 
information 10. numeral 22 denotes an execution time regteter for stpnng an ^^^^^^STa 
through the execution time calculating means 18. numeral 23 depicts process.ng t.nie d ^^J°L^ n ^ 
decision on comparison between a request timefor the cAre^n*ta8K^;«f»i^tW 
s^ecuL tZfer a task stored in the execution time register 22, numeral 24 shows deqson i res.* 
££d^^ dedsion means 23. and numeral 25 indicates a decision resuH register for stonng the 

d ^S2S^ F*s. 1 and 2. a description will be taken hereto* of an operation of the system 

^llllS^Sg system 1. when being in a tesk waiting condition, the dock producing W^c- 
duces an ideation Sock ttiroGghthe use of the oscillator 12 in a manner that .the initial ^^^^ 
information 10 stored in the-dock frequency roister 20 aruJ the d^ 

deter mining means 9 is treated as ah indication value, and the indication dock >s .nputted as me do* signal 1 1 to the 
CPU 2. The system operates on the basis of this produced dock. 1 . ~„„ mM n,= r 

In cases where a^sk arises, the task request meare 
and further forwards the task processing request time Wbrmation 5 to the clock rate deterring means 9 : When the 
task obtained by the task request 4 is only one in number, the task managing means 6 sends tHat tasK as the^^cuo on 
2k 7 to the CPU 2. On the other hand, if a plurality of tasks are attained by the task request 4. rt supplies the GPU 2 
with the respective tasks as the execution tasks 7 in order within a predeterfnined period of hme At this time, when the 
S 5 'bussed occurs or when the task is completed, that is. the number of tasks var^. the ^ n«m 
r^ans edefiversthe task managing information 8 including the number of tasks to be executed and the process,ng 
contents for the respective tasks to the dock rate determining means 9 each i time. - . 

In the dock rate determining means. 9, .the task processing request-tine .nformaton 5 (^^* *° *™ 
needed for the limitation to the communication in a mobile body .corr^atidn equ.pment) speofied by the user or 
determihedinadv^by^ 

,Hi toe rubers of docks" are" sun^. referring to fte'Rrp^ng ctock number table 15 °?.* e ^£f^* 
processing*^ 



fre^uehcy register 20. 
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time register 22. . • - 

task^&io^ . ..,.'%£T 
... ,-, x- -«•.• "* : "'V/ "• '•' • ,-;:.v.i^ .• •. ... (Eauation3) 

t6^^^^ t ^ s ^ Te ^'f^^^^'^ l ^^^J^^^^^fa^i6stioti9f9w9Btf\ rwiesttinw at every 

processing. w daterminalion ol the clock rate in Ihe clock rate determining 

clock execution frequency register..?! (step S101). Infcmialtan wether with the task managing information 8, is 
In oases where the task processing request time ^^£Q^ ft ^ processing cfocks and the 
conu*un^^^ 

^ermor.thep^^^^ 

time data for the task a stored in the execution time '^er ?2 and tne reqw* 
r^uest time register 14 to gain the following dec,s.on result (SI 05). 

request time > execution time • • • 0 
. request tirnes execution time ••* 1 

1 H ~r \; 7 - ,.;,,: >¥ ..:,^ v ^ *s;y- - : (Equation^). 

- '- - ■ "* fc * 1 : • 1 q Q gno MHz =-ioo 
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1 0 jis * 5 * 10 + 0- 500 jis (Equation 6) 

400 u,s (request time) < 500 u.s (execution time) (Equation 7) 

s In the case that the decision result assumes the equation 7, the processing by the GPU 2 does not satisfy the time 
required for the task a. 

Still further, check is made whether or nqt the frequency data (f) in the clo^ fr^uency register 20 is the highest- 
rate fi^uenqy fa data written: in t*1 e eic^ : fr^uency? ta±S e < t ^ (§1.06). 

The case of th0 highest-rate frequency signif ies that the task processing request time information 5 and the number 
10 of taskS;to be processed exceed the abjjity of this multitask prcx^sihg system i > the frequency data stored in the clock 
frequency register 20 is copied irrto the clock execution frequency register 21 (S1 07) arid is then outputted as the dock 
f r^uehey irtem^orit; 1 p to the clp^ producing: meare 1 3i Thus, in this multitask processing system i the CPU 2 oper- 
ates ph: the highesfrate clock signal 1-1 produced in the clock producing means 1 > 

On the other hand, in the case that the frequency, data stored in the clock frequency register 20 does not corre- 
15 spond to the highest-rate frequency (the maximum value), referring to the clock frequency table 1 7 the frequency data 
to be stored in the clock frequency register 20 is raised in rate by one rank (S108). 

After this, comparison is made between the frequency data stored in the clock frequency register 20 and the fre- 
quency data stored in the clock execution frequency register 21 (S1 13). 

When both the data are equal to each other, the frequency data stored in the clock execution frequency register 21 
20 is the optimal value which can satisfy the request time, thus coming into the state of waiting for the task managing infor- 
mation 8 (S1 02). 

On the other hand, if the value of the dock frequency register 20 and the value of the clock execution frequency 
register 21 are not in the equal relation to each other, that is, when the value of the clock execution frequency register 
21 is smaller than the other, the calculation of the execution time (SI 04) and the comparison with the request time 
25 (SI 05) are again made. This operation is repeatedly conducted until the decision result = 0. 

In the case of the decision result =? 0, check is made whether or not the decision is made for all the tasks to be proc- 
essed (6h09). 

In the case that the task to be processed is only the task a. the decision result = 0 means the confirmation that the 
_ execution time is shorter than the request time, arid hence the frequency data stored in the dcx^ frequenc register 20 
30 is copied into the'dpck execution fr^ehcy re^iister 21 (Si 10): The data i stored in ihe ddd< ^ecutioh frequency regis- 
ter 2 1 is qulputted as the clock frequency information 1 0 to the clock producing means 13. 

In the case that the task (a, b, c ...) to be processed still remains (SI 09), the above-mentioned operations (St 03), 
(S104), (S105), (S106). (SI 07). (S108) and (S 11 3) are conducted for all the tasks Wh^^ 0 is 

attained in terms of all the tasks, this signifies the confirmation that the respective execution times for all the tasks are 
35 shorter than the respective corresponding request times/ and therefore the frequency data stored in th^ dock frequency 
register 20 is copied into the dock execution frequency register 2i (S1 10) llie da^ stwed in the clock execution fre- 
quency register 21 is outputted as the dock frequercy inforrration id^ clock producing means 13; ^ ■ 

. Following this; the dock rate d^ermining means 9 refers to the dock frequency table 17 to check whether or not 
the frequency data stored in the dock frequency register 20 is the lowest rate (the minimum value) (S1 1 1). If not the 
40 lowest rate, the frequency data to be stored in the dock frequency register 20 is modified to the frequency data lower 
by one rank (S1 12). 

Furthermore, in the same way as mentioned above, the calculation of the execution time and the comparison with 
the request time are made in terms of aJi the tasks. At this time, if the execution time exceeds the request time, the value 
stored in the clock execution frequency register 21 shows the optimal dock frequency for the task request 4. When the 

45 value of the clock frequency register 20 is raised by one rank (S 108), the value of the dock frequency register 20 
becomes equal to the value of the clock execution frequency register 21 , and through the comparison between the val- 
ues of the clock frequency register 20 and the dock execution frequency register 21 (S1 13), the operation gets into the 
task managing information 8 waiting condition (SI 02). 

In the case that at S1 1 T the frequency data stored in the clock frequency register 20 is the lowest-rate dock fre- 

so quency at which this multitask processing system 1 can operate, the dock rate determining means 9 completes a series 
of operations and waits for the an^ of the next task managing information 8. 

13wi#tfe jwiec^ter^ 
^f&to^ft^ 
55 cfock pr^ydrig means 13 s^!^ 

t^ processing at the n^^^ ;^em; ^a^rdlng to this 

iny^ott;co^ ' ^y;\/" : 

That is, the nnuttfask prck>^ accbi^ihg to thisfi^ achieves the power ^saying of the entire 

sy&emSy alloying the low rate arid by.sdec^r^ ; tte : ^ ' 
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Second Embodiment 

Referring to Fig. 4 a. description will, be made hereinbelow of an arrangement of a multitask processing system 
according tpa>sed^ ; emt^ arT^jgerhentbf a rtviiltitask processing 

5 system including a plurality of pbwer-cOTSumihg resources (pehpheral deuces such as an' LGp:paHel^ a m^em- a 
speaker, a microphone) , y^ic^ rnuftH^kk j#$es^ 

some means in etdditidNn tp the ^r^r^^ment of the rriufti^k ^ 

In Fig. 4. purrieraj 201 r^^hiisa u^ means fer d&jdihg a r in accord- 

ar^ewitH^e^ 

io ^er cqti^rrp^qn of a resciirce, a_rid nurpi^ai '2§i i^i#es pribfity ^eirorth for dtf^hjhg the br<j<ar d pri- 

ority of "fttfiorte resource; Further; numeral 204 

depicts retiree c^roj : mepns for controjiing a group of resources, and nurrfeiral ! 205 irriicates a group of resources 
such as an LCD panel ; a hpdem ; a ^eaker; a mi^^hprie, he?; a plurality of re^urces. to be controlled by the resource 
coWdl means264. these rrj^ns are newly added. Whereas the CPU i the task request means 3i the task managing 

is means 6, the clock rate determining 9, the oscillator 1 2 and the clock producing means 13 are the same as those of the 
above-described first embodiment 

Secondly, a description will be made hereinbelow of an operation thereof. The description begins with symbols 
which will be in use. For example, let it be assumed that the system includes the following resources: 
{an LCD, a hard disk, a CD-ROM, a printer, a modem) 

20 Furthermore, character i is used as a task identification number, and let it be assumed that the total number of tasks 
m = 3 and the tasks i (i <= 1, 2, 3) respectively uses the following resources. In this case, these resources are for the 
purpose of describing the following symbols but not realizing this embodiment. 

task 1 : LCD, hard disk, printer 
25 task 2 : hard disk 

task 3 : LCD, CD-ROM. printer, modem 

The next symbols signify the following meanings. 

n(i) denotes the number of resources to be used for the task i. Aqcprdingly. n(1 ) = 3, n(2) = 1 and n(3) = 4. Assuming 
30 that character j represents an kjerrtifkiation i number of a resource to be us0d for the sarrie task, a resource (i, j) repre- : ; 
sents the jth resource used for tiie task i. However; if it is possible tp identify the resource, the order of the resources 
belonging to the same task is free, The respective above-mentioned resources are expressed as follows. 

resource (1 , 1) = LCD, resource (1.2) = hard disk, resource (1,3) = printer; 
35 resource (2,1) .= hard disk; and 

resource (3, 1) « LCD. resource (3, 2) = CD-ROM, resource (3, 3) = printer, resource (3i 4) *= modem 

[1 n(i)J denotes a set of identification numbers of the resources from 1 to n(i) to be used for the task L 

[1..n(1)] = {1,2.3J; 

[1..n(2)] = {1};and 
40 [1 .. n(3)J = {1,2. 3,4} 

Furthermore, resource (i, [1 n(i)J) represents a set of resources used for the task L In the above-mentioned con- 
crete example, they are as follows. 

45 resource (1, [1 n(l)J) 

= (resource (1,1), resource (1 , 2), resource (1 . 3)} 

= {LCD, hard disk, printer} 

resource (2, [1 n(2)]) 

= {resource (2, 1)} . 
so o {hard disk} 

r^iirceX3i [1 . u . n(3)J) • . , 

=Jr<^r£^ 

. ;::1 „. v::^^. i '. ...... , 

55 v^'-f^S^!^^ d^ribes a^set ^jne^j^c^ to^e LsediorA af t^tHe tasks. In thecase of 

the abov^men^ cic^crefe ^arr^ile, they : kre.3i^i -«vvv '&s r '#fa&*$$* m ! '^^^%^<^ -^ i >^ •n*^ '^v-- 

resource (i = (l mj,(1 ..'ri(i)j) -\\-{<:ir^uM, . -^v 

= resource (1, [1 .. n(%*r^urce<2, [1 y . n(2)D + resource (3, [1 .. ri(3)lj; .->..: . ,- ^ - - - 
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= {{LCD, hard disk, printer}, {hard disk}, {LCD, CD-ROM, printer, modem}} 

Thus, the power consumption (resource (j,j)) denotes the power consumption of the jth resource for the task i, and 
the p<wyer epnsu^tion (resource (i = {1 .. m), [1 n(i)]) signifies the power consumption of each of the resources in the 
5 abpy^m^jphed whole list. 

power P(i) of task i # z power consumption (resource (i, j)) (2 represents the resources up to n(i) when j = 1 )* arid 
in the atx>ve?me^ 

P( i ) •_=? power consurrption (resource (1,1)) + power q^nsunptidn (resource 1 ; 2))* power consumption (resource 

. = power cpnsurrptipn of. LCD + fipwer. consumption of hard disk + power consumption of printer ; 
? power t^n^ 

P(3):= power consumption of LCD + power consumption of CD-ROM * power consumption of printer + power con- 
sumption of. modem 

15 

Rg. 5 is a flow chart showing an operation to be taken for when a task to be executed arises in the multitask 
processing system. Referring to this figure, a description will be taken hereinbelow of an operation taken for when the 
task i to be executed occurs in the multitask processing system (S21 1). 

The task request means 3 informs the task managing means 6 of the task i request (S212). 
20 Subsequently, the task managing means 6 informed gets the processing contents (i) for the task i from the informa- 
tion on the task i it retains (S213). in this case, the task ( processing contents (i) are the same as the task processing 
contents included in the task managing information 8 in the above-described first embodiment. 

Furthermore, the processing contents (i) is communicated to the used resource decision means 201 (S21 5). 

The used resource decision means 201 makes out a list of the resources used on the basis of the processing con- 
25 tents (i) to obtain the resource (i, [1 n(i)]) (S216). There is a possibility of using the same resources as those for the 
other tasks, 

Moreover, the used resource decision means 201 informs the power consumption calculating means 202 of the 
resource (i, [1 n(i)])(S217). 

Furthermore, the power consumption calculating means 202 measures and obtains the respective power con- 
30;. sumption s (resource (i, [1 n(i)]) of the respective resources (i. [1 -„ n(i)j) (S218). 

In addition, the power consumption calculating means 202 informs the priority determining means 203 of the 
resource (i. [1 n(i)]> and the power consumptipri (resource (i, [1 .. h(j)D (S219). 

After this, the priority determining means 203 registers the resource (i, [1 .. n(i)J) and the power consumption 
(resource (i, [1 n(i)J) as the resource information for the task i (S22G). 
35 In acfciition, the priority determining means 203 determines the priority order (priority level) of the respective tasks 
in the order of decreasing the value of the task i power P(i) according to the following equation 8 on the basis of the 
resources (i * [1 ... m] , {1 ... n(0] and the respective power consumption (resource (i, (1 - m], [1 n(i)]) tor the respective 
tasks (S221). 

40 power P(i) for task i = £ power consumption (resource (i f fl) (Equation 8) 

(I denotes the resources up to n(i) when j = 1) 

Moreover, the priority determining means 203 informs the task managing means 6 of the determined priority order 
45 for the respective tasks (S222), following up with the termination of the operation (S223). In this case, the priority order 
shows the order of processing. 

Rg. 6 is a flow chart showing an operation taken for when a regular interruption processing for switching of tasks 
arises in the multitask processing system. Referring to this drawing, a description will be taken hereinbelow of an oper- 
ation in the case that a periodical interruption processing for switching of tasks occurs in the multitask processing sys- 
so tern (S224). 

In the following description, k(t-1) and k(t) .denote task identf icatiqn ruimbers, respectively, and a task k(M) and a 
'task k(t) are different from each other. ■ 

ifte&k rrauTagirig means bdist^ fesk k(M) under exeajtion :yi^m^;regulaF interrlption^ processing 

,c«Spu)rs;{^5)- * ^ V"^".. V. 

55 

order Steifestebas^ ^;&^£<^^ * 

. . l ina<£Wb^ 

artf tteexe^wi^^ " "'.:- r .V** iP^- tl-?* .. 

TTie CPU 2 carries out that task k(t) (S228)^ tf&eafteMerifti^ r { ' ' : v " • , A 
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Fig. 7 is a flow chart showing an operation (the processing for deleting the information on the completed task) taken 
for when the task k(M) under execution is completed. Reiemhg to this drawing, a tfescription will be made of an oper- 
ation taken at the completion of ^e prqc^ (&30). 

TheCPU m^ris204 of t^ for the task k(M ) (S231). 

5 In addition, the CPU 2 also informs the task forthe tisk k(t- 

1)(S232). .... ; , ; V W > . >. v v Vv^. - ' " - ■ ^ " V . ' . • ■ "'. 

: FMr^efwpre^ih^ task ma^ 6 a>mmuriicafe of the dDmpletioh of the processing for the task Wtm'to 

the prj^rity d^e^ : ,, -v^fe, .^a..,.,.'- ^f. v*!L^^ V. i.^ ^/ V 

Wf^?^^t^ orithetflisk k(t-1) (^234) thus terminatinq the 

10 prcKe^irig(S^5), v : . :% ---^ fI « ;: , : u ^ - ^;;; v ; ; • .v ; ; •_'./: • ■ - • • 

-flSh. 8 »s a iiow;:^ when the CPU 1 tees the resourcef in the processihg for a task 

q ijr^r^ec^on^ RSteri^ hereiribelow of an operation in the case that the 

CP ^v^ resource r in trie proces^ q under ^^ecutjon (§2^§), in this case, r represents a resource 

identification number, ami the resouroe r is one of the retiree group ^5; 
is Jhe GPU 2 informs the resource control means 204 of task ^q klerrtificaibn information (such as a task number for 
identifying the task) arid an operation instruction on the resource r (S237). 

Subsequently, the resource control means 204 decides whether that task q identification information is registered 
or not (S238), and if already registered, the processing comes to an end (6242). 

Otherwise, the resource control means 204 records the task q identification information (S239). 
20 Furthermore, the resource control means 204 decides whether or not the resource r is in operation (S240), and if 
being in operation, the processing comes to an end ($242). 

(S242)" 0 * re€OUr ° e COntr ° l meanS 204 plaC6S ^ e resource r into aeration (S241), before Wishing the processing 

Rg. ? is a flow chart showing an iteration (the processing for deleting the information about the completed taskq 
ss as well as the case of Fig. 7) taken for when the CPU 2 informs the resource control means 204 of the completion of 
the processing for the task q. Referring to this drawing, a description will be made hereihbelow of ah operation taken at 
the notice of the task q processing completion from the CPU 2tothe resource control means 204 

The resource control means 204deletes the idemifiqation information on the task q proce^hg-cpnpleted (S244). 
Furthermore, the resource control means 204 decides whether or not the same resource r is in use by the other 
3D tasks (S24$), and if used, the processing comes to an end (S247). 

Otherwfe^ the resource central m stops the resource r (S246), then terminating the processing (S247). 

According to this second embodiment, the order of priority of the tasks requinng a large power consumption is 
raised so that the taste are preferentially exeorted to shorten the processihg, time for the taste needing a large power 
consumption; with the result that the power consurrptfon of the system lessens. 

^^erSf^vaithq^h in this second embodiment the power conjsurr^^ resource is measured in S218 of 
Fig. 5, it is also appropriate that the power consumption of the respective resources are r^evfo^y#^ed asfixed 
values in the form of a table; and that table is referred to for ihe power cof^pptipnJ 

Furthermore, although the ord^ of priority of the respective taste is determined in the order of decreasing power 
P in S221 of Fig 5, taking into consideration the feet that the pqw^ amsurnption is reductole in sucfi a manher as to 
complete the task involving a large power cpnsumr^ort for a short time execute the taste using the same resource 
in parallel, it is also possible that through the use of : a.di^M^t4OTqwn m^ans the proc^sing order of the respective 
taste is determined so that the power consumption comes to a minimum. For example, if a plurality df taste take the 
same resource, the parallel executions thereof ran shorten the processing time. thereby lessening foe poiter consump- 
tion. When the task using a resource of a large power consumption is intensively executed, finally the task processing 
45 time can be shortened to reduce the power consumption. 

For example, let it be assumed that there reside a 10 minute task A using an LCD panel as a resource and a 10 
minute task B not using resources at all. At this time, the total time for the multitask processing is 10 minutes + 10 min- 
utes - 20 minutes, and the power supply for the LCD panel is in the OH state for 20 minutes, On the other hand, when 
preferentially processing tfie taskA the total time for the multitask processing is 10 minutes + 10 minutes = io minutes 
so as well as the above case, whereas the power si^y to the LCD panel is in the ON state for only 10 minutes because 
of first preferentially pwe^ihg the task A, which tim&is hpthe time/fekeh in the above case. 

Aa^ng fo thjs secprid ^ err^ment, even if the taste c^^ 
P<^eto^c^ 
to the reducti^ 



35 



40 



55 



4^ ?^9$3£^^ due to the^heces- 

sary towe^r?^|$er^ 



...... - .. : -v„ v 
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Third Embodiment 

A description will be made hereinbeldw of a different arr^eme^ which is capable of achieving and attaining the 
completely same object and effects as those of the system according to the second embodiment. That is, taskmforma- 
tioh is cjven from the resource control means 204 to prtoM^ the task executions. 

Fig 10 is an illustration of an arrangement of a multitask processing system haying a plurality of resources consum- 
ina powers according to a Ihird.ernbodimerrt of the present ^tinventipn^ic^^xa^^pf achieving the power saving. 
Thi^ttitask processing" sy&ern has f urther means in addition to the arrangeiTO^ the rnultrtask processing system 
according to the first ernbodiment: /^iw'.'^- ? " ; ';> ■■■<<■ ?■ ' t; - ' ' _ 

In Fig lo.thedrff^ 

surripforicaiculating means 202, and the prior it* determining means 203, the resource- control means 2Q4andthe 
resource 205 are the same as th&corrpsp^ihg cornporerrts in the above-described second embodiment. The other 
rarnppnents are the same as those in the above-mentioned first embodiment • 
Secondly a description will be made hereinbelow of an operation thereof. 

Fig 1 1 is a flow chart showing an operation taken for when a task to be executed occurs in the multitask processing 
system. Referring to this drawing, a description wilt be taken of an operation taken for when a task i to be processed 
occurs in the multitask processing system (S301). 

First, the task request means 3 informs the task managing means 6 of the task i request (S302). 

On receiving that notice, the task managing means 6 obtains the processing contents (i) for the task . from the tasK 

' "*SSSjSS l i» task managing means 6 sets the priority of the task i to a middle level (S305), and then the oper- 
ation comes to an end (S306). .... . . 

Although at the above-mentioned S305 the task managing means 6 sets the priority of the task i to a rroddle level 
in this case ft does not have a particular meaning, and rl other factors reside, it is possible to set the priority thereof to 
an adequate level taking the other factors into consideration. . 

The operation taken for when the regular interruption processing occurs in the multitask processing system tor tne 
purpose of switching the task (S224) is the same as that of Fig. 6. , t A ((W!ra 

In addition, the operation taken for when the processing for the task k(t-t) under execution is completed (S230) is 
the same as that of Fig. 7. . . . 

Fig 12 is a flow chart showing an operation taken for when the CPU-uses the resource r forthe processing for the 
task q under execution. Referring to this drawing, a description will be made of ah operation taken for when the CPU 
uses the resource r for the processing for the taskq under execution (S307). 

The CPU 2 informs the resource control means 204 of Wentification information on the task q arid an operation 
instruction on the resource r(S308). 

Subsequently,the resource control means 204 checks whether the task q identification irrformation is registered or 
not (§309), and if already registered, the operation comes to an end (S319). 

If not the resource control means 204 registers the taskq identification information (S310). 

Following this, the resource cprttrot means 204 decides whether or hot the resource ! is in operation (S31 1). and rr 
already in the ciperation. tJie operiafon terminate ^ 

Otherwise, the resource control means 204 places the resource into operation (S312) are) communicates tnexien- 
tjfteation information on the taskq and the operation information oh the resource r to the power consumption calculating 

m ^eMh?power consunption calculating means 202 measures and attains the pcwera>nsumption of the resource 

f ^F^rtiermore. the power consumption calculating means 202 informs the taskq identification information and the 
power consumption of the resource rto the priority determining mearts 203 (S3 15). 

After this, the priority determining means 203 registers that resource r power consumption as the power consump- 
tion of the resources (q. r) in the resource irrformation on the task q (S3 1 6). ... iiiie - 

In addition, the priority determining means 203 pncrrtizes the respective tasks in the order of decreasingthe values 
of the fpOovring (powers P(i) for the task i on the basis of the re^rces (i = [1 m) . [1 .. n(i)]) for the respective tasKS 
ard We ppWeT coreumptid^ 

•X v;^ : PW*P " 1 ^ n ® j". 

^reoywi -the prbrity:deter^riirig mearis^63 ^l^^^i^^^^^f^Sf^^^^t, < *? er 
of tteresj^e-tasfe^ . 
F^g 13|saffdwc^sn^ 

the (xmpletion df tte^ for the taskq: Peering i^f l&ja^^d^^-MJI be rfade/of an c^ration 

taken tor when the noti icatjon on the cdrnplefidn of the processing for the task q fetfyeri to the resource control means 
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204(S32Q). 

The resource control means 204 deletes the id^ taskq (S321). 

Furthermore, the resource control means 204 deckles whether or not the other tasks use the resource r (S322), 

andifjMi^ ... . v . . 

5 If not; t^ the fe^rc^ 

Incfdentelly^ aithpugh i in the third atit^ 
S314of Rg. 1 2. H Is aiip pg^bld tf^l^S iji ftec&se ^ em^rn^'tfie power consump- 

tion of ^ch resource is prepared in ^yahce in Re form of a t^e so thaU reference to 

thistle. 

w ^tiiil further, artfiptigh at S31 7 of Fig: 1 2 the pri^itirprder of the r^pe^^ the order of decreasing 

the;ppwers pft pfe^ second embodiment through the 

use of a different w^l^qwh means for r^ucin the order of processing for the respective 

ta^ ate tii^ the power c^ym^'pri c»mes tp : a minimum. . , 

That is, this third embodiment achieves the object similar to that of the second embodiment and further provides 

is the same effects as those of the second embodiment. 

Fourth Embedment 

A description will be made hereinbelow of a system arrangement according to a fourth embodiment of the present 
20 invention with reference to Fig. 1 4. Fig. 1 4 is an illustration of an arrangement of a multitask processing system accord- 
ing to this embodiment, whereby the power saving is achievable. This multitask processing 6ystem further includes a 
different portion in addition to the arrangement of the multitask processing system according to the first embodiment 

In Fig. 14, numeral 401 describes Ui rate indication means tor undergoing an indication on Ul (User interface) rate 
from the user, numeral 402 denotes dock rate changing means for changing clock frequency information oh the basis 
25 of the Ul rate, and numeral 403 depicts Ul rate calculating/means for calculating the actual Ul rate on the basis of the 
information on a task under execution. The other components are the same as those with the corresponding numbers 
in the atfxw^eswbed emtxtfiments. 

If lowering the dock rate in order to reduce the power consumption; the Ulratecomes down, which results in mak- 
ing it difficult to satisfy the requirements of the user; Contrary to this, if raising the clock rate, the power consumption 
30 rises. On the other hand, even if raising the clock rate to a value exceeding the patience of the user; hot only tfte easy- 
to-use is not imprpyed. but also the power cpr^umj>tipn increases, Besides, in addition to the Ui processing, the GPU 
power for the task processing always varies, ahcl henpethe responsiveness of the U l varies even at the same clpc*e rate. 
Accordingly, dffiicurty is enrourttered to unronditipnaily specify the clock rate. In this instance; the user designat<es the 
Ul to try to always attain the optimal dock rate wrjihin its range. 
35 Secondly, a description will be taken hereinbelow of an operation thereof . 

Fig. 1 5 is a flow <phart showing ihe processing taken for whenithe user designates the Ul rate; Referring to this draw- 
ing, a description will be made of an operation fckehifor when the user dedgriates the Ul rate (S41 1). 

The Ul rate indication means 401 informs the dock rate changing means 402 of the-spedfied Ul rate" from the user 

(S412). ■ . ■ . 

ao Subsequently, the clock rate changing means 402 retains the "specified Ul speed" it receives (S41 3). 

Thereafter, the processing begins with a step S429 Allowing character A enclosed by a circle in Fig. 1 8. 
Fig. 16 is a flow chart showing an operation taken at the variation of the dock frequency. Referring to this drawing, 
a description will be made of an operation taken for when the dock frequency comes into chartge (S4i4). 
The clock rate determining means 9 detects the fact that the dock frequency varies (S415). 
45 Furthermore, the dock rate determining means 9 informs the III rate calculating means 403 and the clock rate 
changing means 402 of the clock frequency information after the variation (S41 6). After this, S423 of Fig. 17 is put into 
execution. 

Fig. 17 is a flow phart showing sn.operatfon taken for when the dock rate determining means 9 informs the Ul rate 
calculating means 403 of the ihfoiTrtation on the clock frequency after the variation. Referring to this drawing, a descrip- 
sd tion wfll t» marKle v h an operation taken for when the clock rate determining means 9 informs the Ul rate 

calculating means :4Q3^Jtha inWrnaticn on the dock frequency after the variation (S423). . 

; S416; For this reason, 

thafp}^ > . 

tHf y j ^^pii^Q means 403 cafcu rxxjy sensation on the basis 

55 ottij&g^^ --i'-j^ *■**'-'* 

changing m^ahs;402 (S425)i ; ? .; Y- : V 

tiorracteahctef^ ,Y - -v.*. *. : ; v>X /^vriWf .^.v -\^-r^ 
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Rg. 18 is a fiow chart showing an operation for determining the clock rate in the multitask processing system. 
Referring to this drawing, a description will be made of an c^eratipn by which the dock rate is determined for the mul- 
titask processing system. 

The clock rate changing means 402 retains the clock frequency information from the clock rate determining means 
s 9 as the lowest clock rate, ahd determines "new clc^ rate^ being the rt system 
as follows on the basis of tha^ rate" (S429); 

w n^ dock rate" = lowest deck rate" * " specked Ul rate" / "actual Ul rate 7 (Equation 9) 

10 Sute^uently, the dock rate changing means 402 makes a cprnparispri between the determined "new clock rate" 
and ine -lcw^d (S430K and if the "new clock rate is lower than the - lowest clock rate", sets the "new clock 

rate^ aslhe lowest dock rateK,(S43l)^ to S433; 

Furthermofe, the dock rate changing means 402 gives the "new dock rate" to the clock produdng means 13 
(S433). 

is Following this, the clock produdng means 1 3 controls the dock rate to the "new clock rate H" receives (S434), then 
terminating the processing (S435). 

According to this fourth embodiment, the dock rate (system clock) is made as low as possible to reduce the power 
consumption while preventing the user from being displeased at the response speed of Ul. thus realizing the improve- 
ment in easy-to-use. 

20 

Fifth Embodiment 

Referring to Fig. 19, a description will be made hereinbelow ol an arrangement of a multitask processing system 
according to a fifth embodiment of the present invention. In the illustration, numeral 501 shows supply voltage control 

25 means for confrolling an operating voltage of a portable terminal (multitask processing system), nurheral 502 depicts a 
supply voltage table which previously stores information on the task execution time corresponding to a supply voltage 
at every system clock for a task subjected to the execution request and numeral 503 denotes power supply means hav- 
ing a function to supply the: supply voltage controlled through the supply voltage control means 501 . Incidentally, the 
task managing means 6a in this fifth embodiment is made to superior in function to the task managing means 6 in 

30 the abc^rneriti^^^ 

Fig ? 20 is a flow chart showing an operation taken for when a task to be executed occurs in the portable terminal. 
An operation of the system according to this en^odiment will be described with reference to this drawing. 

In the initial condition, the task managing means 6 sets the voltage value to the lowest operating voltage with 
respect to the supply voltage control means 501 (S510). The lcw<^ operating voltage signifies a voltage without trou- 
35 Wes when no task occurs, mat is, when only task waiting lc<ip processing is in execution. 

When the task request means 3 makes a request for the execution of one task to the task managng means 6a, the 
task managing means 6a knows the task processing request time W the prc<»s^ng of that task referring t6 the request 
time register 14 of the clock rate determihihg means 9 (£5t2)> ; 

After the issue of the voltage changing instruction from the task managing means 6a to the supply voltage control 
40 means 501 > the time t^ken until the. supply voltage from the power supply means 503 gets into a istable condition is 
taken to be X In the case of the common power supply means 503; this time X is several rns. 

The task managing means 6a makes a comparison in length between the task prpcessing request time known in 
S512 and the above-mentioned time X (S513). 

When the task processing request time is shorter than the time X, that is, in the case that, if the task managing 
45 means 6a makes a request for the change of the supply voltage to the supply voltage control means 501, the process- 
ing of the task under the execution request is completed before the voltage value of the power supply frorh the power 
supply means 503 is changed and becomes stable so that the supply voltage change produces no effects, the task 
managing means 6a does not issue the request for the change of the supply voltage to the supply voltage control 
mearts !M1 but issuing a ta^ 

so <\ ^rVihe ciher hand, when -the answer of S513 shows that the task processing request time is longer than the time 
X, that is, in the case that the j^fc/m^$ requite ^ 

rran^j^ 

55 " / ■ ;- 0$£& '^flP^ 

etoefca^^ 

^Subsequentiy, ^ ta^ ^ 
vctege control means 5CM, yifelefo^ a^cfe fee 
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a power with a given voltage value tq the system. On the other hand/ the supply wftege control means 501 returns a 
task execution permission instruction to the task managihgrmeans 6a (iSSl 5K . 

Then, the task managing means 6a executes thei task in response to the task execution permission instruction from 
the supply voltage control mearis '501 (S$ 16). 
£ in igeneral an electronic d^ce consumes power in proportion to the square of the operating voltage from the fol- 
lowing equation 10. 

P = V 2 /R (Equation 10) 

w where P representsa ppwepcpnsumption, V d^icts a suppiy w 

that is, suppressing the supply voltage to the necessary minimum has me eWect on ihe saving of the power to be 
consumed: v. 

Sixth Embodiment 

15 1 

Fig. 21 illustrates an arrangement of a multitask processing system according to a sixth embodiment of the present 
invention, which is capable of achieving the power saving. 

In the illustration, numeral 9A represents clock rate determining means, numeral 601 depicts a communication 
resource for actually making a communication with a different system, and numeral 602 signifies communication control 
20 means for controlling and managing the communication resource. 

In addition, in the 6ame illustration, numeral 603 incficates a communication resource initializing instruction the 
communication control means 602 sends to the communication resource 601, numeral 604 stands for communication 
error information to be delivered to the communication control means 602 when an communication error occurs in the 
communication r-espurcfe 601, numeral 605 represents a communication request issued from the GPU 2. humeral 6Q6 
25 designates communication mode information to be sent from the comrrwnicatibrv control meiians 602 to the clock rate 
determining means 9A, and numeral 607 shows clock-up request information to be sent from the communication con- 
trol means 602 to the clock rate determining means 9A. The other components are the same as the corresponding ones 
in the other embodiments. 

Fig. 22 is a block diagram showing a detailed arrangement of the clock rate determining means 9A. In the illustra- 
30 tion. numeral 608 represents a communication mode information register for storing ihe communication mbde'ihfprma- 
tion 606 delivered from the communication control means 602, humeral 609 describes a clock-up request register for 
storing the clock-up request information 607 sent from the communication corrtrpl meanfe 602, numeral 610 depicts 
processing rate determining means for determining an operating clock (system clock) of the multitask jpttoces^ng sys- 
tem at communication, and numeral; 611 denotes an operating clc^ faWe f^ rate CPU operating 
35 clock information corresponding to the communication speed which allows the norma! corrtmuracatipn. 

Secondly, referring to Figs; 21 and 22* a description will be made herejnbelpw of an operation of the system accord- 
ing to this embodiment. . y 

In cases where the communication request 605 is made by the CPIJL 2, the <x)mrnurncatipn control means 602 
receives the communication request 605 and sends the communication resource initializing instaxffibh 603 to thejpom- 
40 munication resource 601 to initialize the communication resource 601 . At the same time, the cpmrifiunicatipn control 
means 602 communicates Jo the clock rate determining means 9A the feet that this rruiltitask prbce^ a 
communication state and the present commuracatioh mode information 606. 

The clock rate determining means 9A puts the communication mode irtformation 606 in the cx>mmunic»tibn mode 
information register 608. In addition, the clock rate determining means 610 derives the value of the operating clock cor- 
45 responding to the contents of the communication mode information register 608 from the operating clock table 61 1 and 
confirms that no clock-up request information is stored in the clock-up request register 609 ahd sends operating clock 
determination information to the clock execution frequency register 21 to set the operating clock for this system; so that 
the operating docj< of this system is mpeff ied to.the lowest rate value corresponding to the ppmmunicatibn speed. 
Furthermore, in case that . a communication error occurs duririg the communication* me communication resource 
so 601 ser^.the,^ 

trol means 602 forwards the dock-up r^u^st information: 607 to the dock ^e det^^ 9A in order to "elim- 

inate! the it»n^uriic^on erpr. 

V^ed^k^t^d^ d^uprequest ir^h^t^n 6Q7Mn the dpckrlip request register 

60%^ 

55 j^^^^toic^ 

610 cf^es the ih&matiori cif meic^Mh^ dp^^¥6if tb the aft*6^;^d^ :: ^ 
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Still further, in cases where the cqmrnunk^tion error does not occur, at the communication for a, given period of 
time, the processing rate determining means 610. determine of slowing down the operating clock by 

one rank in order to lessen the power cpn^m^pn in ^s system ami forwards the operating dq^ determinatipn infor- 
mation to the clock execution frequency register 21 to sifter the operating! clock of t^s .sy&em. Cpncuirently, the 
s processing rate determining means 610 also changes the Information in the ^er^ng eio^ ta^e $1 1. : 

Thus, the CPU 2 can execute the processing at the lowest rate operating clock even in the communication condi- 
tion. 

fig v 23 i$ a flow chart showing an operation of the clock rate determining means of this system when being in the 
communication state. 

h io When the GPU 2 in Fig, ; 21 mates the cqmn^niGatipn request 605, the communication control means 602 initial- 
izes the communicafo^ v. ^ ^ - '-, ; -,= 

Suteequentiy, the processing rate determining means 610 of the clock rate determining means 9A determines the 
operating clock corresponding to the communication mode and the communication speed (the lowest rate operating 
clock value of the CPU which can realize that communication speed) (S622) and sets that operating clock (S623). 
15 Following this, the processing rate determining means 610 of the dock rate determining means 9A monitors the 
occurrence of no occurrence of the communication error (S624), and if the clock-up request is made, makes a determi- 
nation of speeding up the operating clock by one rank (S626) and conducts the change of the operating clock table 61 1 
(S625) and the setting of the operating clock (S623). 

Furthermore, in the case that no communication error occurs for a given period of time and no clock-up request is 
so also made, teleprocessing rate determining means610 of the clock rate determining means 9A makes a determination 
of slowing (down the operating clock by one rank ($627) and further performs the change of the operating clock table 
61 1 (S625) and the setting of the operating clock (S623). The operations from S623 to S624 are repeatedly done until 
the completion of the communication (S628). 

Wifri this arrangement; even rf being in communication with the other equipment, H is possible to operate the sys- 
25 tern at the lowest rate operating clock while maintaining the communication quality, thus accomplishing the reduction of 
the power consumption. 

Claims 

30 1 1. A multitask processing system comprising: 

task request means for issuing a task request when a task to be executed occurs in said system, and further 
fpr c^muni.cating task processing request time information depencfing upon said task to be executed; 
task managing means for managing the order of task processing to be conducted by a CPU; and further for 
35 issuing task managing information; 

clock rate determining means for determining a low-rate and optimal clock frequency on the basis of said task 
processing request time information and said task managing information; and 

clock producing means for producing a clock signal cx>nesporiding to said clock frequency, and further for sup- 
plying said clock signal to said GPU 

40 . 

2. The multitask processing system according to claim 1 , wherein said clock rate determining means is equipped with 
a dock frequency table for storing a plurality of clock frequences, and determines said low-rate and optimal clock 
frequency using said clock frequency table on the basis of sard task processing request time information and said 
task managing information. 

45 

3. The multitask processing system according to daim 2, wherein said task managing information includes the 
number of tasks and processing contents of tasks, and said clock rate determining means obtains a request time 
for each task on the basis of sad task processing request time information and calculates an execution time for 
each task pn the 

so . in sa^ dpdc frequency table and furtherdetermihes said low-rate and optimal; dock frequency using said clock fre- 

4: ^f^m^ makes a com- 

; * iow;e^;^^fr^u^Tcy ^MiaiW/gce^ 

V;: '^^^'^ ' ^ V^>^ ; r-s-'h^- ^'-lyA : 

£T" .^yc^fre^rtjy dj^err^ 

a user. . . . : ^- t ■■■■ vk'^'W'&ys -.v^- 
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6. The multitask processing system according to claim 5, further ppmprising 0 i rate calculating meians for calculating, 
on the baste of a clock frequency d&errnin^ ui rate a user takes 
on his body sensation, said dock rate changing mieans changing said clock frequency arki over a range of said 
clock frequency determined by said dock rate determining means on the basis of said specif jed UI rate, said clock 
fr^ency/det^ 

7. The multitask^ 

M$£i3 re^ resource us^ fo^a task on the basis oftask processing contents 

coming from said task managing means; . /: ^ , : . - v 

ppwer <»nsumptiph caj&latihg means for calculating a power consumption of said resource; and 
, priority detom^^ a privity of a task on the basis of said resource and the calculated 

power cqnsurrption of said resource and for communicating the determined priority to said task managing 
means> 

8. The multitask processing system according to claim 7, wherein said priority determining means attains powers for 
tasks on toe basis of said resource and said power consumption of said resource and determines priority levels of 
said tasks in the order of decreasing power. 

9. The multitask processing system according to claim 1 , further comprising: 

resource control means for controlling a resource and for communicating identification information on a task 
and a resource operating instruction; 

power consumption calculating means for calculating a power consumption of said resource; and 

priority determining means for determining a priority of a task on the basis of said resource and the calculated 

power consumption of said resource and for informing the determined priority to said task managing means. 

1 0. The multitask processing system according to claim 9, wherein said priority determining means obtains a power for 
a task on the basis of said resource and said power consumption of said resource and determines priority levels of 
tasks in the drder of decreasing power. - . - 

11. A multitask processing system comprising: 

task request means for issuing a task request when a task to be executed occurs in said system and further for 
communicating task processing request time information depending upon said task to be executed; 
task managing means for managing the order of task processing to be conducted by a CPU and for issuing 
task managing information; 

clock rate determining means for storing a request time for each task in a request time register on the basis of 
said task processing request time information and said task managing information; 
supply voltage table for storing a task execution time to a system dock and a supply voltage at every task; and 
supply voltage control means for controlling a supply voltage for said system, 

wherein, in response to the issue of said task request, said task managing means makes a request for 
change of said system supply voltage to said supply vdtage control means referring to said request time reg- 
ister, said supply voltage table, and a stabilization time taken until said supply voltage stably lies at a given 
value. 

12. The multitask processing system accord ng to claim 11, wherein, when a request time for a task on said task 
request is longer than said stabilization time, said task managing means obtains a supply voltage so that an exe- 
cution time for said task on said task request is within said request time and makes a request for change of said 
system supply voltage to said supply voltage control means. 

13. A multitask processing system pornprising: 

tasjc rj^est mparts tpr issuing a task request when a task to be exported occurs in said system; 
t^ji^aj^ by a CPU and for issuing 

't^;nr«^ V " " : ; \ , \ 

ccwnnni^tw^ cqrit^ cbrwtirtf^ producing com- 

ri^icaton state mfpfro^ 

clock rate di^rminlng means for determining a low-rate and ^rriaJ ddck frequency in acwrxtence with said 
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communication state information; and 

clock producing means for producing a clock signal corresponding 16 said clock frequency and for supplying 
said dock signal to said GPU. 

5 14. The miJtitask processing system according to claim 1 3, wherein, when said GPU makes a communication request, 
said communication control means informs said clock rate determining means of the present communication mode 
information as said communication s&te jr^ clock rate determining means has sin operating 

clock table storing lowest-rate CPU clbck frequency information corresponding to a cprnmunicatioh speed for nor- 
mal cbmmunicatipn and deterrrB'n a dcx^ frequency CoiTe^rdin^ mode information 

io through the use of said (derating cio^ taWe. 

15? The multrt^k processing system according to claim :14, wherein said communication control means informs said 
clock rate .determining means of dock-up request information as said communication state information when 
receiving communication error information from said communication resource, and said clock rate determining 
75 means speeds up the determined clock frequency by one rank when receiving said clock-up request information. 

16. The muHg^ claim 1 ^.wherein said clock rate.determining means slows down the 

determined clock frequency by one rank when no communication error occurs for a given period of time during 
communication. 
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